Specific recognition of malondialdehyde and malondialdehyde acetaldehyde adducts on oxidized LDL and apoptotic cells by complement anaphylatoxin C3a.
Oxidatively modified low-density lipoproteins (Ox-LDL) and complement anaphylatoxins C3a and C5a are colocalized in atherosclerotic lesions. Anaphylatoxin C3a also binds and breaks bacterial lipid membranes and phosphatidylcholine liposomes. The role of oxidized lipid adducts in C3a binding to Ox-LDL and apoptotic cells was investigated. Recombinant human C3a bound specifically to low-density lipoprotein and bovine serum albumin modified with malondialdehyde (MDA) and malondialdehyde acetaldehyde (MAA) in chemiluminescence immunoassays. No binding was observed to native proteins, LDL oxidized with copper ions (CuOx-LDL), or phosphocholine. C3a binding to MAA-LDL was inhibited by two monoclonal antibodies specific for MAA-LDL. On agarose gel electrophoresis, C3a comigrated with MDA-LDL and MAA-LDL, but not with native LDL or CuOx-LDL. C3a bound to apoptotic cells in flow cytometry. C3a opsonized MAA-LDL and was taken up by J774A.1 macrophages in immunofluorescence analysis. Complement-activated human serum samples (n=30) showed increased C3a binding to MAA-LDL (P<0.001) and MDA-LDL (P<0.001) compared to nonactivated samples. The amount of C3a bound to MAA-LDL was associated with total complement activity, C3a desArg concentration, and IgG antibody levels to MAA-LDL. Proteins containing MDA adducts or MAA adducts may bind C3a in vivo and contribute to inflammatory processes involving activation of the complement system in atherosclerosis.